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News Update 
2004: GaAs market US$Sbn; SiGe US$850m 
“The McClean Report 
2000” forecasts a tripling 
of the GaAs IC market 
from US$l.6bn in 1999 
(7 1% analogue, including 
mixed-signal; digital logic 
25% and memory 4%) 
through US$2.21bn in 
2000 to US$4.945bn in 
2004 (74% analogue; digi- 
tal logic 24% and memo- 
ry 2%). 
??Analogue demand in- 
cludes power amplifiers, 
low-noise amplifiers, 
up/down converters, and 
other RF components for 
wireless hand-set re- 
ceivers and transmitters; 
transimpedance ampli- 
fiers for fibre-optic net- 
works; low-noise blocks 
for satellite receivers; and 
tuners for cable modems; 
?? Digital demand in- 
cludes mux/demux chips 
and cross-point switches 
for SONET/SDH tibre-op- 
tic telecoms systems; 
transceivers for fibre- 
channel connections; 
ATM and Gigabit 
Ethernet interface de- 
vices; and logic circuits 
for high-speed-IC auto- 
mated test equipment; 
??Strong new applications 
will be LMDS (local multi- 
channel digital service) 
“wireless cable” at 27-31 
GHz, Europe’s MVDS (mul- 
tipoint video distribution 
service) at 40.5-42.5 GHz, 
and adaptive cruise con- 
trol radar for vehicles at 
65-77 GHz. 
The top-10 GaAs sup 
pliers by revenues in 1999 
arc shown in the Table. 
RF Micro Devices showed 
by far the greatest growth 
from 1998 at 139%. Fujitsu 
has been building up its 
noncaptive business by 
expanding US sales/mar- 
keting and opening design 
centres in the US and 
Europe. Anadigics has re- 
bounded from a poor 
1998. 
The report also fore- 
casts that the market for 
SiGe ICs will grow at an 
average 175% a year from 
“essentially nothing” in 
1998 through US$lOOm in 
2000 to US$850m in 2004. 
?? IBM’s pilot fab in New 
York and volume fab in 
Burlington, VT are pro- 
ducing UHV-CVD grown 
SiGe BiCMOS on 200 mm 
silicon wafers for 
itself, wireless IC sub- 
sidiary CommQuest 
Technologies, and cus- 
tomers including Alcatel 
Microelectronics, Applied 
Micro Circuits Corp, DSP 
Communications, Hughes 
Electronics, Inters& 
National Semiconductor, 
Hughes, and Nortel. In 
December, IBM an- 
nounced the development 
of a 0.18 nn-i process com- 
bining SiGe tmnsistors 
with copper intercon- 
nects, giving speeds up to 
90 GHz and power 
Table 1. Top-10 GaAs suppliers by revenue (US$), courtesy of IC Insights. * Mostly bare deviceslwafers. 
Company 1998 sales 1999 sales Growth rate 
Vitesse Semiconductor 202 300 49% 
RF Micro Devices 94 225 139% 
Fujitsu Quantum Devices 130 170 31% 
TriQuint Semiconductor 112 161 44% 
Anadigics 86 132 53% 
Conexant Systems 57 83 46% 
Oki 43 57 33% 
M/A-COM 35 41 17% 
NEC 31 39 26% 
Alpha Industries 25 35 40% 
UMS* 27 31 15% 
Others 297 326 10% 
Total 1139 1600 40% 
consumption down to 30 
j_tA (at 40-45 GHz). 
??Atmel subsidiary Temic 
Semiconductors is pro- 
ducing MBE-grown bipo 
lar SiGe (developed by 
former Temic owner 
Daimler-Benz) on 150 mm 
silicon wafers in 
Heilbronn, Germany (and 
now added to the BiCMOS 
process flow at Atmel’s 
Colamdo Springs fab). 
Atmel has agreements 
with GaAs IC suppliers 
Anadigics and M/A-COM 
for joint design and with 
Stanford Microsystems for 
foundry manufacturing of 
SiGe RF ICs. 
?? SiGe Microsystems re- 
leased its second-genera- 
tion SiGe-60 process in 
March ‘99, giving 60 GHz 
performance with the 
same power consump- 
tion and noise floor as 
25-30 GHz bipolar or 
BiCMOS silicon. 
Other IC manufactur- 
ers using, or planning to 
use, SiGe include: 
?? (in the US) Analog 
Devices, Conexant Sys- 
tems, Linear Technology, 
Lucent Technology, 
Maxim, and Motorola; 
?? (in Europe) Austria 
Mikro Systeme, Philips 
Semiconductors, Inf- 
ineon Technologies and 
STMicroelectronic; 
?? (in Japan) and Hitachi, 
NEC and NT 
“The McClean Report 
2000” (USS1390) is avail- 
able from: IC Insights; 
tel: +1-480-3481133; 
faxz +1-48@348-9745; 
(in Europe) Future 
Horizons; 
tel: +441732-7628%; 
k 441732-763914. 
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0 follows 81% sales rise 
The subscriptions peri- (Main Market segment) 
od for the Initial Public and New York (NASDAQ). 
Offering of shares in Siemens is expected to sell 
Infineon Technologies a 2530% stake In&eon, 
(Munich, Germany) begin- raising perhaps Euro56bn 
ning February 21 was due (to be used for acquisi- 
to end on March 10, with tions according to 
trading beginning on In&eon’s CEO Ulrich 
March 13 in Fmnkfurt Schumacher). Infineon 
wilI also issue 17m new 
shares, raising Euro480 
58Om. (Separatefy, Intel has 
agreed to invest US$25Om 
by private placement, to 
be used for a new 300 mm 
silicon wafer fab in 
Dresden in return for a 
supply and development 
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deal on DRAM memory in- 
cluding ambus.) 
After a Eurol.7bn 
loss in 1998, Infineon 
made a profit of 
Euro54m in ‘99. Fiscal 
Q1/2000 sales were 
Eurol.54bn (up 81% 
from Q1/99) and net in- 
come Euro1 17m (com- 
pared to Q1/99’s loss of 
Euro3lm) - the best per- 
formance of Siemens’ 16 
divisions. The increase 
was driven not just by 
the recovery in memory 
prices but also by strong 
communications busi- 
ness, with non-memory 
business increasing to 
50% of total earnings (in- 
cluding 42% from chips 
for wireline and mobile 
communications, sales 
up 72% for the latter). 
* Siemens’ plans to fo- 
cus on its IT and 
Communications and In- 
dustry divisions could 
mean that it is planning 
to divest its Osram light- 
ing division (which has 
the Osram Optoelec- 
tronic joint venture with 
Infmeon). 
Infineon Technologies; 
tel: +49 89 243 26 154 
fax: +49 89 243 26 155 
Briefs...Briefs... 
Epichem has acquired 
Inorgtech Ltd (Milden- 
hall, UK). Inorgtech 
makes metal alkoxide 
precursors for CVD of 
dielectric DRAM layers 
and non-volatile memo 
ries (i.e. ferroelectric 
FeRAM) and has target- 
ed production of tmnsi- 
tion metal and metal 
nitride precursors for 
diffusion barriers. 
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TriQuint’s record 
results 
TriQuint Semiconductor 
(Hillsboro, OR) has report- 
ed record results: Q4/99 
revenues of US$49.4m 
(up 60% on Q4/98) and 
net income US$10.2m (up 
from US$3.5m); full-year 
‘99 revenues US$163.7m 
(up 47% on ‘98) and net 
income US$25m US$6.2m 
in ‘98). The fifth succes- 
sive year of increases re- 
flects “fast growth of our 
targeted communications 
market”, according to 
CEO Steven J. Sharp. A 
twofor-one stock split 
WaS announced in 
December. 
* TriQuint and Agilent 
Technologies have an- 
nounced the availability 
of TriQuint’s TQTRx 
foundry process design 
kit (including the TOM3 
non-linear GaAs FET 
models, otpimised for RF 
and microwave trans- 
ceivers) in Agilent’s 
Advanced Design System 
electronic design au- 
tomation software. Tri- 
Quint expects to add 
support for additional 
processes in the future. 
TrlQuint; 
tel: + l-503-61 5-9000 
fax: +l-503-6158900 
Anadigics ramps 
InGaP HBTs 
Anadigics is ramping up 
HBT production through 
2000-2001, building 
InGaP devices on 6” 
wafers. 
Anadigics sees the RF 
semiconductor market 
growing at a 34% com- 
pound rate to US$6.7bn 
in 2002: power ampli- 
tiers US$1.7bn, RF 
switches US$434m, and 
“RF deck” components 
(mixers, oscillators and 
frequency synthesizers) 
US$4.6bn. 
Anadigics; 
tel: +l-973-627-8180 
Picogiga’s growth 
Picogiga’s revenues were 
FRF23.2m (Euro 3.5m) in 
Q4/99 (60% up on Q4/98) 
off-setting a slow start to 
the year Year-end 1999 
revenues are FRF72.7m 
(Euroll.lm), up 12% on 
1998. Net profit (unaudit- 
ed) WaS FRF6.8m 
(Eurol.04m). 
Furthermore, record 
orders in the first two 
months of 2000 equalled 
orders in the last six 
months of ‘99, showing 
the “good penetration of 
GaAs into mobile tele- 
corns and high-band- 
width Internet markets”, 
according to chairman 
Linh Nuyen. Picogiga has 
built a new cleanroom 
(currently installing its 
first multi-wafer 6” Riber 
6000 MBE system), and 
will double production 
capacity by June and 
triple it by end-2000. 
Picogiga; 
tel: +33-l-6931-61-14 
Kopin expands 
GaAs HBT and mini-dis- 
play manufacturer Kopin 
Corp (Taunton, MA) has 
reported Q4/99 rev- 
enues of a record 
US$13.6m (up 96% on 
Q4/98) - US$ llm GaAs 
(up 99%, helped by vol- 
ume shipments of GaAs 
HBTs starting to 
Mitsubishi Electric for 
GSM phones, in addition 
to CDMA) - and net in- 
come of US$777,000 
(compared to a loss of 
US$2.6 million). Full-year 
‘99 revenues were 
US$38.7m (up 43% on 
‘98) - US$31.5m GaAs 
(up 71%) - and income 
US$775,000 (compared 
to ‘98’s loss of US$3.Om). 
:’ The installation of six 
new production systems 
by end-March will quadru- 
ple GaAs HBT production 
capacity In addition, in 
December Kopin’s two 
new 6” systems started 
shipping sample InGaP 
and AlGaAs HBT wafers, 
and in January eight fur- 
ther systems were or- 
dered, for delivery this 
year. By end-2000, Kopin 
expects output potential 
will be more than 300,000 
4” HBT wafers, and is eval- 
uating additional manufac- 
turing locations for 
beyond 200 1. 
Kopin; 
tel: + l-508-824-6696; 
fax +l-508-822-1381. 
Qualcomm using 
RFMD for CDMA 
RF Micro Devices is to 
cooperate with Qual- 
comm on development 
of power amplifiers for 
CDMA chip-sets, with 
Qualcomm marketing 
and selling the CDMA 
PAS manufactured in 
RFMD’s wafer foundry 
(RFMD has already deliv- 
ered over 50 million 
RFICs for CDMA sys- 
tems).The first product is 
the PA3 100 GaAs HBT 
power amp (available in 
Q$/2000 in 800 MHz cell- 
phone, 1800 and 1900 
MHz PCS versions) 
which, with the rft3100 
transmit, rfr3 100 receive, 
msm3 100 Mobile Station 
Modem base-band and 
pm 1000 power manage- 
ment silicon chips, forms 
Qualcomm’s latest CDMA 
chip-set. 
RFM.D; 
tel: +1-3X&64-1233 
Briefs...Briefs... 
FWonic Solid State 
(Newton Aycliffe, UK) 
on February 29th took a 
big “leap” forward in 
ramping up its (ex- 
Fujitsu) 6” GaAs wafer 
fab by starting its first 
production wafers 
through the line. First 
devices were expected 
off the line by the end 
of March (see next issue 
for status report and 
profile). 
The CDMA Develo- 
pment Group expects 
cdmaOne deployment 
in China to reach more 
than 10m subscribers 
this year and 40m in 
2003. 
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wireless IC 
The Electronic Materials of space will accommo- 
Division (E2M) of EM- date up to six more 
CORE Corp (Somerset, TurboDisc epi-wafer sys- 
NJ, USA) has completed tems and allow expansion 
the first phase of its fab of characterisation capa- 
expansion. This almost bilities.A second phase of 
doubles production ca- expansion has also been 
pacity for 4” and 6” wafers launched that will again 
to meet increased market double capacity 
demand for its GaInP HBT According to CEO 
and pHEMT products Reuben Richards, “recent 
used in wireless (power orders for both pHEMT 
amplifiers for GSM, TD- and HBT epi materials for 
MA, and CDMA multi- wireless have resulted in 
band handsets) and a 300% increase in E2M’s 
fibre-optic communica- 6-month backlog since 
tion (high-speed digital the beginning of finan- 
components for 0C48 cial year 2000...as 
and OC-192 SONET data designers and manu- 
rates).The extra 2,000 ft2 facturers have realised 
production capacity 
the performance and reli- 
ability advantages of 
GaInP HBTs compared to 
conventional AlGaAs 
HBTs”. In addition 
“Recent high-volume or- 
ders for pHEMT wafers 
from major wireless com- 
ponent manufacturers 
have demonstrated that 
MOCVD epitaxial materi- 
al is superior to MBE for 
both HBT and pHEMT 
applications.” 
* EMCORE has an- 
nounced fiscal Q1/2000 
sales of US$16.5m (up 
63% from Q1/99), in 
part due to earlier-than- 
expected shipments of 
satellite communication 
products (an export li- 
cense for high-efficien- 
cy solar cells was 
received from the US 
State Department in 
December). Backlog 
was a record US$53.3m. 
Net loss was US$5.6m, 
down slightly from 
Ql/98’s US$5.8m but 
higher than expected 
due to non-operating 
losses associated with 
solid-state lighting joint 
ventures. 
EMCORB Carp; 
tel: +l-732-271-9090 
ext: 4lsS; 
fax: +l-732-271~9686 
Hughes satcoms sold 
to Boeing 
and Communications 
Group, come to US$lObn. 
Hughes has made 
nearly 40% of all comms 
satellites in operation, 
and has a US$4bn, 36 
satellite backlog. . 
Hughes Electronics is to 
narrow the focus of its 
wireless manufacturing 
operations to broadband 
communications. 
Hughes Electronics is sell- 
ing Boeing (for 
US$375bn) its Hughes 
Space and Com- 
munications Company, 
Hughes Electron Dyn- 
amics and Spectrolab Inc, 
which will become 
Boeing Satellite Systems. 
Expected 1999 revenues 
of US$2.3bn, added in to 
those of Boeing’s Space 
MMICs from UMS for 
cruise control 
United Monolithic launched a 36-40 GHz 
Semiconductors has high-power amplifier in 
three new GaAs chips - 0.15 urn PM-HEMT. 
a VCO and a Multi-func- * UMS has joined the 
tion chip (0.25 urn-gate International Wireless 
P-HEMT PH25 process) Packaging Consortium 
and a single channel OwpC), contributing to 
mixer (Schottky diode) the first meeting of the 
- completing its MMIC “millimetre-wave design 
chipset for 77 GHz adap- and manufacturing sup- 
tive cruise control ply chain initiative” in 
(ACC) FMCW automo- Austin, ‘IX on January 
tive radar. UMS has also 21-22. 
Briefs...Briefs... 
* GE0 Gallium S.A. (a 
subsidiary of GE0 
Specialty Chemicals) is 
expanding capacity of its 
gallium plant in Stade, 
Germany by more than 
50% (to be on-stream by 
summer) as well as “con- 
sidering additional ex- 
pansion options”. Since 
being acquired from 
Rhodia last September, 
the company has already 
increased its gallium pu- 
rification production 
at Salindres, France by 
over 30%. 
* RF Micro Devices 
has developed the 
new RF2365 3.0 V low- 
noise amplifier (using 
GaAs HBTs) for the 
front-end of cell 
phones, including DCS 
GSM, PCS CDMA, PCS 
TDMA and 2.4 GHz 
systems. 
* Mitsubishi Electric 
has added high-perfor- 
mance 400 MHz-8 GHz 
N-channel Schottky gate 
SMD options to its 
series of 1.9 GHz GaAs 
FETs for amplifiers. 
* The 1999 European 
Microwave Week held 
in Munich last October 
(which included the 
GAAS’99 conference) 
attracted 1350 dele- 
gates (35% up on 1998) 
- see page 19 for 
report. 
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The Fourth European 
GaN Workshop 
University of Nottingham 
2-5 July 2000 
The Fourth European GaN Workshop is the successor 
lo the earlier meetings hekt in Riggi, Valbonne and 
Warsaw. The workshop will serve as a focus for 
European workers in the field of GaN research. The 
meeting scope includes all aspects of materials and 
devices based on AlGaInN, GalnAsN and similar 
semiconductor systems in which nitrogen plays a 
significant role. As in earlier Workshops, a friendly, 
informal approach will be adopted to encourage the 
effective discussion ofrecent results and controversial ideas. 
For more information 
log onto 
www.global-meetin&.co.uk 
UK Nitrides Conswtir~m 
Conference Secretariat, Global Meeting Planning 
World Trade Center, Cardiff International Arena, 
Mary Ann Street, Cardiff, CFIO 2EO 
Tel +44 (0)29 20 232322 Fax: +44 (0)29 20 232325 
email. enqulries@global-meeting.co uk 
cn beha d the Uni#asit# of Ndtinghom 
Riber completes 
first-phase expansion 
on schedule 
Riber S.A. (Paris, France) Paris. New assembly and 
has completed on-sched- test equipment has dou- 
ule the first phase of an bled MBE 6000 produc- 
expansion programme tion capacity over 1999. 
(initiated in October RIBER plans to use 
1999 to match demand an additional 1000 m2 
from GaAs manufactur- of space for future 
ers) which has upgraded expansion. 
and increased clean- Riber SA; 
room space at its facility tel: +33-l-47-08-92-50; 
in Rueil-Malmaison, fax: +331474X3-32-39. 
EPl’s multi-wafer 
MBE orders 
EPI 
corns of 
MBE 
US$5.3bn 
Products 
Group (St Paul, MN, 
(growing at 40% annual- 
USA) has introduced the 
GEN2000 
ly) as a driver. Orders 
Multiwafer 
Production MBE System 
(manufactured at EPI’s 
new 65,000 ft2 facility), 
claimed to be the first 
MBE system designed 
specifically for mass pro- 
duction of epitaxial ma- 
terials using the cluster 
tool wafer handling con- 
cept from the silicon in- 
dustry. EPI cites a 
market for compound 
semiconductors for tel- 
have been taken from 
RF 
sources for MBE systems. 
Micro Devices, 
Quantum 
EPI MBE; 
Epitaxial 
Designs (two systems), 
tel: +1651-482-o800 
and Filtronic Compound 
Semiconductor Ltd for 
its fab in Newton 
Aycliffe, Co. Durham, UK 
(two systems). 
*A lawsuit was filed 
by EPI MBE in late 
January against Riber Inc 
(Edison, NJ, USA) and par- 
ent company Riber S.A., 
alleging infringement of 
EPI’s US Patent 5156,815 
relating to effusion 
Briefs...Briefs... 
Km ELectfonic & 
Vacuum SeMcee (Or- 
angeburg, NY, USA) has 
introduced the 654NTX 
in-line batch sputtering 
system for multiple-sub 
strate material process- 
ing, developed for 
gallium arsenide and 
other compound semi- 
conductors. 
Physical Vapour 
Deposition target sup- 
plier Tosoh SMD 
(Grove City, OH) has 
achieved QS-9000 
certification. 
AlXTRON’s contact- 
less precursor delivery 
The Ecole Polytechnique 
Federale de Lausanne 
(EPFL) has ordered an AIX- 
TRON AlX 200 MOCVD 
reactor (upgradeable to 
AIX 200/4) for growth of 
GaAs- and l&based mate- 
rials for reasearch on low- 
dimensional quantum 
nanostructures and vari- 
ous laser devices.The reac- 
tor has in-situ monitoring 
for growth studies, accord- 
ing to Professor Eli Kapon, 
head of the Nanostruc- 
tures group at the Institute 
for Micro- and Opto- 
electronics (IMO) of EPFL. 
* AIXTRON has intro- 
duced the TriJet Liquid 
Precursor Delivery and 
Evaporation System (de- 
veloped by J.l.I?ELEC of 
France), which can be in- 
tegrated into AIXTRON’s 
Tricent MOCVD System 
for deposition of multi- 
component ferroelectric 
(e.g. SBT, PZT) and high-k 
dielectric materials (e.g. 
BST, ZrO,, HfO,) for tran- 
sistor capacitors and 
gates. TriJet is based on 
contactless evaporation 
of precursor materials by 
injection into a heated 
volume in precisely con- 
trolled doses, avoiding 
residual material on the 
hot evaporating surface 
which can cause “memo- 
ry” effects. AIXTRON has 
also acquired a 7.4% mi- 
nority stake of J.l.I?ELEC, 
and been granted the ex- 
clusive license to use the 
technology and secure 
delivery. 
CVD Equipment 
forms refurbishment 
division 
CVD Equipment Corp 
(Saugerties, NY, USA) 
has formed a consulting 
and equipment refur- 
bishment division, Equip- 
ment Consulting Ser- 
vices. ECS shares the 
Saugerties facility (which 
has a class 1000 
cleanroom) with the 
Ultra-High-Purity manu- 
facturing division, Stain- 
less Design Concepts. 
ECS is an Associate 
Member of the Surplus 
Equipment Consortium/ 
Network (SEC/N). 
CVD Equipment Corp; 
tel: +l-9142461567; 
fax: +l-9142461595 
) Briefs...Briefs... (with sales less than 
VLSI Research (San Jose, US$3OOm). After Ultra- 
CA, USA) has released its tech Stepper, AIXTRON 
“ 1999 Users’ Ratings: has risen from eighth in 
Small Suppliers of Wafer ‘98 to second overaIl: first 
Processing Equipment” on “technical leadership” 
CVC merges with 
Veeco Instruments 
CVC lnc and Veeco 
Instruments have agreed 
to merge (CVC’s share- 
holders receiving 0.43 
share-for-share of Veeco). 
CVC’s fiscal Q1/2000 rev- 
enues were US$25.5m 
(up 72% on Q1/99) and 
net income US$545.000, 
but both were down on 
Q4/99 due to “delays in 
domestic capital equip- 
ment purchases, partially 
offset by increased inter- 
national business”. 
* cvc lnc (Roc- 
hester, NY, USA) has re- 
ceived orders for 
CONNEXION Ion Beam 
and PVD Deposition sys- 
tems from a “market 
leader in the design, de- 
velopment, manufacture 
and distribution of opto- 
electronic components 
for the telecoms 
industry”. 
CVC Inc; 
tel: +l-716-458-2550 
ti: +l-7164580424 
TI launches SiGe 
Texas Instruments has 
announced a BiCMOS 
silicon-germanium pro- 
cess (0.25 pm-gate bipo- 
lar; 0.35 pm-gate 3V 
CMOS) for RF wireless 
applications (cellular, 
PCS and 2.4 GHz ISM 
band). 
Peak fI’ (maximum 
unity power gain fre- 
quency) is over 50 GHz 
(for a proprietary Tl 
bipolar device). 
Optimum fI’ is 25 GHz 
(10 times the highest op- 
erating frequency) at 20 
@ (one third less than 
other processes an- 
nounced, it is claimed). 
Minimum noise figure 
for BiCMOS is below 0.5 
dB at 2 GHz. 
and “software”, and tied 
on “uptime” with WJ 
Semiconductor Equip- 
ment Group (3rd over- 
all>, Tegal (4th) and 
STEAG Electronic Sys- 
According to Tl’s 
worldwide RF products 
manager Dr Bill Krenik, it 
“provides a roadmap to 
optimal integration [e.g. 
not just bipolar and 
CMOS, but also passive 
devices], partitioning 
and power consumption 
for future high-perfor- 
mance systems” (e.g. 
3G wireless such as 
W-CDMA). 
The SiGe BiCMOS 
process requires five ad- 
ditional masking steps 
more than the basic 
CMOS process. Products 
are in development, with 
volume shipment in 
Q3/2000. 
Texas Instruments; 
tel: +l-214-48@6780 
terns (5th , which has just 
bought three-year-old 
copper interconnect 
electroplating start-up 
CuTek Research of 
San Jose). 
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ASM delivers SiCe epi reactor to Northrop 
The ASM America Inc sub power transistors (the 
sidiary of ASM ASR-12 for airport surveil- 
International N.V (Bilt- lance). According to Kelly 
hoven, The Netherlands) Overman, vice president 
has delivered an Epsilon and general manager of 
E2000 epitaxial reactor to Northrop Grumman’s 
Northrop Grumman Baltimore-based Systems 
Corp’s Electronic Sensors Development and 
and Systems Sector (ES3). Technology Division, 
ES3 produces the their development of 
world’s only radar system SiGe microwave transis- 
to use SiGe microwave tors has allowed them to 
Briefs...Briefs... ferent SOI-based ICs. 
SOITEC (Bernin, SOITEC has supplied 
France) has had its SIMOX wafers to 
Unibond sihcon-on-insu- Honeywell’s Solid State 
lator wafers qualified by Electronics Center since 
Honeywell, which sup 1993 and Unibond 
plies more than 15 dif- wafers since 1996. 
Your worldwide supplier for high 
technology applications 
Metaleurop, leader in indlum primary smelting pro- 
duces indium metal and compounds from 4N to 7N. 
Metaleurop, with its broad metallurgical process capa- 
bility, offers a wide range of high purity metals and 
compounds for high-tech applications such as: antimony, 
arsenic, cadmium, copper, germanium, lead and 
tellurium. E3oth Metaleurop’s production plants have ear- 
ned IS0 9002 accreditation and the German plant is 
already IS0 9001. 
tdlstakuro), SA PPY Pun Motala QmbH 
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“increase the power and 
efficiency of our solid- 
state transmitters using 
fewer components, result- 
ing in smaller and more 
reliable radar designs”. 
* ASMI’s Q4/99 results: 
revenues, a record Euro 
153.4m (37% up on Q3/99 
and double Q4/ 98); net 
earnings, Euro9.9m. For 
1999, sales were Euro 
414.5m (44% up on ‘98); 
net earnings, Euro1 l.lm 
@tro232,000 in ‘98). 
ASMI has proposed a 
public offering of com- 
mon stock in March (un- 
derwritten by CIBC World 
Markets, Robertson Step 
hens and Warburg Dillon 
Read). 
ASM International; 
tel: +31-30-229-8540 
LED traffic lights study 
A report titled “Luminous 
Intensity for Traffic Lights: 
A Scientific Basis for 
Performance Spec- 
ification” by Rensselaer 
Polytechnic Institute’s 
Lighting Research Center 
shows that LEDs are as vi- 
sually effective as incan- 
descent bulbs in traffic 
lights, according to direc- 
tor of architecture re- 
search and principal 
researcher on the project 
Professor Kathryn M. 
Conway. The report was 
funded by the Pacific Gas 
and Electric Co., the 
Swedish National Energy 
Administration and the 
LumiLeds Lighting joint 
venture between Agilent 
Technologies and Philips 
Lighting. Conway present- 
ed a paper “Lighting with 
LEDs: Market Niches and 
New Applications” at the 
conference “Compound 
Semi- conductor Outlook” 
in San Francisco on 
February 29* (to be re- 
ported in a future issue). 
Rensselaer Polytechnic 
tel: +l-5182766872 
Uniroyal shifts focus 
to HB-LEDs 
Uniroyal Technology 
Corporation (Sarasota, FL) 
is to use proceeds from 
the sale of its High 
Performance Plastics seg- 
ment to invest about 
US$75m in its optoelec- 
tronics business and “pur- 
sue strategic acquisitions:’ 
according to CEO Howard 
R. Curd. After the High- 
Brightness LED market 
grew 54% last, the dou- 
bling of production capac- 
ity for blue and green 
HELEDs announced late 
last year (including buying 
two extra EMCORE D180 
reactors) is to be acceler- 
ated to July (UTC recently 
began shipping HBLEDs 
to a major customer). In 
addition, UTC plans a 
US$25m “Phase II* to 
buildout additional capac- 
ity at its 77,000 ft2 facility 
in Tampa, FL. 
Uniroyal Technology 
Corporation; 
tel: +l m364014 
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Nakamura leaves Nichia for UCSB 
Dr Shuji Nakamura, pio- 
neering developer of 
workable III-nitride blue, 
green and white LEDs 
and blue and violet lasers, 
has left Nichia Chemical 
Industries (Tokushima, 
Japan). He resigned at the 
end of last year and 
joined the College of 
Engineering at the 
University of California at 
Santa Barbara (IJCSB) in 
mid-February. 
Nakamura started 
Nichia in 1979 after his 
master’s degree at 
Tokushima University He 
headed its Department of 
Research & Development 
from 1993, when he first 
created a practical blue 
LED using gallium nitride, 
instead of the then- 
favoured silicon carbide. 
The breakthrough re- 
sulted from his develop- 
ment of a novel twin-flow 
technique for MOCVD of 
nitride materials, which 
allowed growth of both n- 
type and p-type regions 
to form a quantum well 
for electrons at the pn 
junction, as well as the ad- 
dition of indium to form 
InGaN with a blue-wave- 
length optoelectronic 
bandgap instead of the ul- 
traviolet of wider- 
bandgap GaN. 
In 1995, he achieved 
pulsed operation of a 
blue-violet laser, followed 
in 1997 by a shorter- 
wavelength continuous- 
wave violet laser with 
the bench-mark lifetime 
of 10,000 hours. 
Commercialisation fol- 
lowed in 1999 for appli- 
cations such as higher- 
density optical storage 
discs (CD/DVD). 
Meanwhile. for LEDs 
addition of more indium 
created longer-wave- 
length green LEDs for 
full-colour red-green-blue 
displays and energy-con- 
serving traffic lights. Use 
of Nichia’s phosphor 
coating technology over 
a blue LED also led to the 
creation of white-light 
LEDs which (though still 
a little bluish) can be 
used in flashlights that 
shine for 35 hours 
(rather than an incandes- 
cent bulb’s 6 hours).The 
target is to generate 
more environmentally 
friendly ambient lighting 
that uses less than half 
the electrical energy and 
creates no heat. 
Nakamura said he left 
Nichia because there was 
little left to do in laser- 
diode development and 
that an academic context 
is now better for his 
work. He chose UCSB 
(over a reputed 15 other 
US universities and com- 
panies) because of its 
high standard of research 
on compound semicon- 
ductors (the gallium ni- 
tride group of UCSB’s 
College of Engineering 
has six professors and 30 
graduate students). The 
focus is likely to be on 
white LED lighting. 
College of Engineering, 
University of California 
Santa Barbara; 
tel: +1-805893-3207 
AIXTRON refines 
nitride reactors 
AIXTRON (Aachen, 
Germany) is claiming an 
87% increase in usable 
wafer surface (without ex- 
tra costs) in the 5x3” con- 
figuration of its 
AIX2400G3HT MOCVD 
reactor for growth of 
green and blue GaN LEDs. 
Maximum temperature is 
1400°C; across-wafer uni- 
formity is better than 1°C. 
Material quality investiga- 
tions were conducted as 
part of the EU’s RAIN- 
BOW research progra- 
mme to develop growth 
of AlGaInN (involving AIX- 
TRON, Thomson-CSE CR- 
E4, Epichem and the 
universities of Aveiro, 
Erlangen and Surrey). 
* A new AIXTRON 
200/4 RF-S GaN MOCVD 
system with in-situ moni- 
toring has sucessfully 
been started up at 
University of 
Montpellier II.According 
to Dr Briot, head of the 
GaN team at the 
Semiconductor Group, 
“The reactor was finally 
accepted after only four 
days of process demon- 
stration.. .The process 
for GaN was fine tuned 
after three runs using 
the Filmetrics in-situ re- 
flectance monitoring 
system. Very high quality 
AlGaN was obtained at 
the first run. Assessed by 
low-temperature photo- 
luminescence and reflec- 
tivity measurements”. 
AIXTRON; 
tel: +49-241-8909474 
New facility for 
Nitronex 
Nitronex Corp, a 1998 Nitronex is the first 
start-up developing galli- start-up company to 
um nitride PENDEO, has ‘graduate‘ from the 
announced a new HQ in Entrepreneurial Deve- 
Raleigh, NC, USA (adja- lopment Center small- 
cent to the North business incubator at 
Carolina State IJniversity NCSU’s Centennial 
campus). The facility Campus.The centre was 
will accommodate ex- developed and managed 
pansion of R&D, sales, by the North Carolina 
marketing and support Technological Dev- 
operations, as well as a elopment Authority. 
new production wafer Vitronex is also 
fabrication cleanroom receiving US$SOO,OOO 
under construction. from Centennial 
According to CEO Venture Partners, a 
Mark Johnson, the US$ 1 Om venture capital 
PENDEO growth tech- fund started by NC 
nique will allow integra- State to help launch 
tion of the power start-up companies 
amplification of gallium affilliated with the 
nitride onto the digital university. 
silicon for wireless Nitronex; 
applications. tel: +l-919-807-9100 
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News Update 
Sandia’s GaN 
electronics 
Researchers from Sandia 
National Laboratories 
(Albuquerue-Livermore) 
and the University of 
Florida have demonstrat- 
ed what it claims are sev- 
eral first-of-a-kind GaN- 
based electronic devices: 
* GaN Schottky recti- 
fiers with reverse break- 
down voltages above 2 
kV (the previous record 
was 0.75 kV) - impor- 
tant for switching and 
distribution of high- 
voltages; 
* AlGaN/GaN npn 
HBTs for high-tempera- 
ture operation (up to 
300°C) of high-power 
communications and 
radar power amplifiers; 
* GaN pnp bipolar 
junction transistors, with 
improved performance 
(through higher n-type 
base doping) and com- 
plementary circuit and 
“push-pull” amplifier 
technologies. 
Sandia; 
tel: +l-5058447015 
Briefs...Briefs... 
The first IC has 
been announced result- 
ing from the Eu’s 
“GIGACHIPS” MEDEA 
programme: a 2:l multi- 
plexer for 40 Gbit/s opti- 
cal transmission systems 
developed by Alcatel us- 
ing SiGe technology from 
Atmel’s Temic Sem- 
iconductors subsidiary. 
Applied MiCl-0 
circuits c0l-P has 
launched a SiGe chip-set 
for 40 Gbit/s OC-192 
SONET/SDH and D- 
WDM optical communi- 
cations systems: the 
dual 3.3V/5.2V S3091 
transmitter interface 
and S3092 receiver 
(with clock and data re- 
covery) for SONET/SDH 
serialisation/transmi- 
sion and de-serialisa- 
tion, respectively 
Intersil has replaced 
the original HFA3861A 
wireless base-band 
processor (which com- 
plements SiGe ICs in 
their PRISM II LAN/ 
WAN chip-set) with the 
new HFA3861B chip, giv- 
ing improved multi-path 
performance and double 
the effective range (im- 
portant for large office 
and factory networks). 
Cree share offering 
to net US$266m 
Cree Inc (Durham, NC, 
USA) has announced a 
public offering of 2.86m 
shares of its common 
stock (10% more than 
previously announced) 
at US$85.125 per share, 
plus the underwriters’ 
exercise of the over-allot- 
ment option to purchase 
an additional 429,000 
shares. Expected net pro- 
ceeds of US$266m will fi- 
nance expansion of its 
manufacturing facility 
(see Issue 1, page 5) pur- 
chase of additional 
equipment, acquisition 
of an additional facility, 
R&D, and ‘general corpo- 
rate purposes’. 
The managing under- 
writers are CIBC World 
Markets, PrudentialVolpe 
Technology Group (a 
unit of Prudential 
Securities), Bane of 
America Securities LLC, 
SoundView Technology 
Group, and Morgan 
Keegan & Company. 
* The contact details 
for Cree in the last issue 
were incorrect. The cor- 
rect details are: 
Cree Inc; 
tel: +l-919-313-5300; 
fax: +l-919-361-2358. 
First isopically pure 
silicon carbide 
Isonics Corp (Golden, 
CO) is to supply silicon- 
28 silane to ATMI, prime 
contractor for the Office 
of Naval Research’s pro- 
gramme “Isotopically 
Pure Silicon Carbide and 
Silicon Epitaxial Growth 
and Characterisation” . 
The one-year US$307,000 
contract has an option for 
US$516,000-worth of ad- 
ditional work. 
Isonics vice president 
Dr Stephen Burden claims 
it is the worlds first pro- 
duction of isotopically 
pure Sic: “This contract 
will allow us to determine 
if the thermal conductivi- 
ty improvements discov- 
ered with isotopically 
pure silicon, germanium 
and diamond will also 
hold true for compound 
semiconductors, such as 
silicon carbide”. 
ATMI’s Epitronics 
Silicon division (Mesa, 
AZ) will grow epi-SiC on 
Sic substrates, as well as 
epi-silicon with various 
levels of dopants. 
Thermal conductivity 
characterisation will be 
undertaken at Brooklyn 
College, CUNY and else- 
where. 
PMI to,develop CVD silicon carbide 
Over US$ lm has been in- Miniere (Brussels, of PMI, as well as Boston tures CVD zinc selenide 
vested in the common Belgium) through Union Semiconductor (Boston, and zinc sulphide. 
stock of Performance Miniere USA Inc. The MA, USA) and the recent- Performance Materials 
Materials Inc (Hudson, funding will help PM1 de- ly acquired Phase4 IX; 
NH, USA) by non-ferrous velop CVD silicon car- Infrared (Lowell, MA, tel: +1-603-5989122 
metals company Union bide. UM now owns 7% USA), which manufac- fax: +1-603-5989126 
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